Abstract
Introduction
In this era of diversification and rising competition in the poultry sector of India, quail farming is making an impressive debut. Quails are also hardy and easy to handle and can accommodate to various agro climatic regions which again suits to the requirements of Indian farmers. Being wild in nature the quails are generally resistant to almost all diseases prevailing in Indian climatic condition. The low floor space requirement of quail encourages the small or marginal farmers for quail farming. Further, the health conscious consumers of modern Indian societies also prefer quails as a source of lean meat having relatively low fat and cholesterol than that of other poultry meat. Having a coastline of about 8118 km and vast inland water bodies of about 75.81 lakh hectare (ICAR, 2013), India is one of the most potential country for fish farming.
A total of 9.58 million tonnes of fish is produced per year in India including marine and fresh water source (ICAR, 2013) . With an annual increase of 5.96% per year in fish production, India is now the second highest fish producing country (FAO, 2013-14) in the world. The processing of fish mainly generates waste products such as scales, fins, viscera and the bones consists of about 60% of total weight of fish (Gildberg,1993) . It generates a total of more than two million tonnes of waste per year which is a major cause of environmental pollution (Kjos et al., 2000) .
The fish wastes can be converted to fish meal, which can be a solution to the problem but again high cost involved in fish meal preparation and its periodic scarcity has encouraged the people to go for preparation of some alternative protein feed stuffs from fish wastes (Fagbenro and Jauncey, 1998) . Fish silage has been recommended as an alternative source for utilization of fish wastes or fish industry by-products providing Page140 treatment groups with four replicates in each group with 12 chicks in each replicate. The dietary treatments were standard broiler Japanese quail diet containing T1-0% fish silage (Control diet); T2-diet incorporated with 5% fish silage, T3 -diet incorporated with 10% fish silage and T4-diet incorporated with 15% fish silage. All the diets were isocaloric (2900 kcal of ME/kg) and iso-nitrogenous (24% CP). Each diet was fed adlibitum to one of the treatment group during the experimental period of 7-35 days of age.
Preparation of Acid Treated Silage
Dressing waste (intestine and gills) of fresh water fishes were collected from a local fish market of Unit-IV in Bhubaneswar, Odisha. The fish wastes were thoroughly washed in water and were ground to fine paste with the help of meat grinder. Acid silage was prepared by acidifying the paste with 1.5% formic acid and 1.5% hydrochloric acid. 15ml formic acid and 15ml concentrated hydrochloric acid were mixed with 1 kg fish silage. Butylated Hydroxytoluene (BHT) (200 ppm) was added to prevent auto oxidation & 0.1% potassium sorbate was added as mould inhibitor. 0.2 g BHT and 1 g potassium sorbate were mixed with 1 kg fish silage. Ensilation process was aided by incubating the materials in air tight plastic containers at room temperature (28-30 o C). The silage was stirred twice daily to ensure the uniform distribution of acid. 
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8 birds from each treatment were selected randomly and sacrificed by cervical dislocation to study the carcass traits and expressed as percentage pre-slaughter live weight.
Collection of Blood and Analysis of Serum Sample
Two birds from each replicate were selected on random basis at the end of experiment (5 weeks of age).
About 2 ml of blood was taken from the jugular vein of each selected bird by puncturing it with 24 gauze needle. Blood samples were collected in sterilized dry centrifuge tubes without any anticoagulant and then kept in room temperature for 2 h. After 2 h, the tubes were kept in incubator at 37°C for 30 min and then centrifuged at 3000 rpm for 15 min to separate the serum. The separated serum samples were kept in sterilized tubes marked and then preserved at −10°C for further analysis.
The Serum Biochemical Parameters
The serum biochemical parameters including total protein, albumin/globulin (A/G) ratio, calcium, phosphorous, total cholesterol, high density lipoprotein-cholesterol (HDL-C), very low density lipoproteincholesterol (VLDL-C), low density lipoprotein-cholesterol (LDL-C), triglyceride, ALT, and AST were estimated by following the procedures described in the reagent kit supplied by Span diagnostics limited, a product of ARKRAY Health Care Private limited, Surat, India, by using Biochemistry autoanalyzer.
Mortality
Daily mortality of broiler Japanese quails was recorded in case of each treatment group. The mortality percentage of each treatment was calculated. The dead birds were then sent for autopsy to find out the cause of death and were disposed of by maintaining proper hygiene and sanitation.
Statistical Analysis
The data pertaining to various parameters were subjected to statistical analysis by using Statistical Package for Social Science version 17.0 under completely randomized design employing one-way analysis of variance. The means of different treatments were compared with Duncan's multiple range test, and significance was considered at p<0.05 level (Duncan, 1955; Snedecor and Cochran, 1989 ).
Result
The mortality of broiler Japanese quail chicks under different treatments is presented in Table 2 . The mortality rate of broiler Japanese quails up to 5 weeks of age varied between 6.25% to 8. 
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(diet without acid treated fish silage) was significantly higher (P<0.05) than the treatment groups irrespective of the level of inclusion of acid treated fish silage (5%, 10%, 15%). Among the birds under treatment, the body weight of birds fed with 5% incorporated fish silage weighed significantly higher than that of the birds those were fed with 10% and 15% of fish silage in the diet. However, there was no significant difference observed between the birds fed with 10% and 15% of fish silage in the diets, respectively. Similar trend was observed in the mean body weight of birds of different treatments in third, fourth and fifth week of age, respectively. Dietary inclusion of acid treated fish silage at different levels (5%, 10%, 15%) significantly (P<0.05) and linearly reduced the body weight (5%inclusion>10%inclusion>15%inclusion). The body weight gain during 1-5 weeks of age varied significantly (P<0.05) among the groups. The body weight gain recorded variedfrom 70.1g to 123.1g in different groups with a steady decrease in the body weight gain with the increase in the level of fish silage incorporated (0%inclusion>5%inclusion >10%inclusion >15%inclusion) in diet.
The feed intake of birds from period 1 to 5 week was significantly different (P<0.01) among the treatments in descending order starting from T1 (control group: 434.19 g) to T4 (288.66 g). The cumulative consumption of feed linearly decreased with the increase in fish silage level from 0 to 15% in diet of quails.
The weekly cumulative FCR from 1-5 weeks period in the birds of T1 and T2 was statistically similar (i.e.
3.53).The birds of T4 have shown significantly poor (P<0.05) FCR than that of T2. Throughout the period of study, the cumulative FCR of the birds of T1 was lower (P<0.01) than that of T3 and was higher (P<0.01) than the other groups. The mean carcass characteristics of slaughtered Japanese quails from different treatments having varied level of acid treated silage incorporation are given in Table 4 . There was no significant change in blood loss in different treatments (P>0.05).The feather loss in T4 was higher (P<0.05) than T2 and similar with T1
and T3. Eviscerated yield in T4 was significantly lower (P<0.05) than T1, T2 and T3 which were similar. The weight of liver in T4 was higher (P<0.05) than T1 and similar with T2 and T3. However, the weight of heart in T4 was lower (P<0.05) than T1 being at par with T2 and T3. The weight of giblet in T4 was higher (P<0.05) than T1 and similar with T2 and T3. However, the breast meat yield inT1 was significantly higher (P<0.01) than T2, T3 and T4. The breast yield in T4 was also lower than T2 and T3 which were similar. The serum biochemical parameters of broiler Japanese quails under different dietary treatments are given in Table 5 . Serum total protein, globulin level was not altered by supplementation of fish silage with different levels. However, serum albumin level was lower (P<0.01) in T2 and T3 as compared to T1. The serum Calcium and Phosphorus level were unaffected by incorporation of fish silage with different rate of supplementation. Serum triglycerides levels were not affected by supplemental fish silage in T2, T3 and T4.
International Journal of Livestock Research eISSN : 2277-1964 NAAS Score -5.36

Vol 8 (11) Nov '18
Hosted@www.ijlr.org DOI 10 .5455/ijlr.20180402110749
Page144
However, the level were lower (P<0.05) than T1. The cholesterol level was higher (P<0.01) in T4 than other groups. The concentration of serum HDL, LDL and VLDL were unaffected by supplementation of fish silage with different level. The activity of serum enzyme in T3 and T4 (AST) was higher (P<0.01) than T1
and T2 which were at par. However, ALT activity was statistically similar in all the four groups i.e. T1, T2, T3 and T4, respectively. 
Discussion
The mortality rate of birds under different treatment was within the normal range, although the minor variation in between the treatments which might be due to summer stress during the period of experiment. The feed consumption was significantly different (P<0.05) and was in a linearly decreasing mode with increase in the level of fish silage added to the diet (0% inclusion>5% inclusion>10% inclusion>15% inclusion) in the present study. In contrast to the present findings, Espe et al. (1992) and Smitha et al. (2005) reported no significant difference in cumulative feed intake among control group to that of the birds fed with fish silage. The cumulative feed conversion ratio (CFCR) between T1 and T2 was statistically nonsignificant which was in agreement with Collazos et al. (2007) and Ramirez et al. (2013) . Thus it is inferred that AFS at 5% level in the diet of broiler chicks had no influence on CFCR. In contrary, Newkola and Sim (1990) and Raj et al. (1996) reported better feed efficiency in broiler chicks fed with 5 and 50% fish silage, respectively than that of the chicks fed with control diet. The cumulative feed conversion ratio of T3 and T4 
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were significantly lower than that of T1 and T2, which was similar to that of Kjos et al. (2000) . On the other hand, Balios et al. (2003) reported that there was a better feed conversion ratio in case of broiler birds incorporated with 2.5 and 5 % fish silage, respectively in two treatments.
There was no significant difference in the eviscerated yield due to inclusion of AFS upto 10% in the diet of broiler quails. This finding was in accordance with Al-Remirez et al. (2013) who reported no significant difference in eviscerated yield of quails fed diet incorporated with fish silage. There was a significant difference in the relative weight of liver, heart and giblet due to dietary incorporation of AFS at 15% level.
The breast meat yield also reduced significantly in the 15% AFS dietary group compared to all other dietary groups (T1>T2=T3>T4). The findings of the present study thus suggested that 15% AFS incorporation in the diet of broiler Japanese quails had an adverse effect on carcass characteristics of quails.
The total protein value in the serum ranges between 5.09 to 5.76 g/dl among the groups which was in agreement with Ozcelik et al. (2004) and these values were non-significant among the groups. The albumin value among the groups varied significantly (P<0.05) the control group being the highest which was contrary to Boitai (2015) in which the control group was having a lesser amount of albumin than the treatment groups. The calcium and phosphorus level in the serum did not differ significantly due to dietary incorporation of AFS up to 15% implying that the mineral availability was adequate in the diet. A significant decrease in serum triglycerides was observed due to inclusion of AFS irrespective of the levels in the diet which was contrary to Alparslan et al. (2006) . The total cholesterol concentration did not vary significantly up to 10% AFS but at 15% AFS, a significant (P<0.05) increase in cholesterol concentration was marked.
This finding was in agreement with Boitai (2015) where an increase in total cholesterol concentration was There was no significant difference marked in the crude protein and ether extract content of the breast meat sample leading to the conclusion that dietary incorporation of 5, 10 and 15% fish silage, respectively had no effect on the proximate composition of meat. There was a higher total ash % estimated in case of the Page147 group fed with 15% of incorporated ASF. The higher total ash in 15% AFS group might be due to the higher mineral content in the fish viscera which might have been absorbed by the system and got deposited in the meat. No information in literature is available on the effect of AFS on meat composition of broiler Japanese quails. Further, AFS inclusion in the diet had a beneficial effect on meat ash content.
Conclusion
Based on the overall findings of the study, it was concluded that supplementation of fish silage at the rate of 5% of the diet in broiler Japanese quails not only reduced the cost of production but also provided a means to mitigate pollution generated from fish waste.
